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(54) LIQUID EPOXY RESIN COMPOSITION 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a liquid epoxy resin composition which enables repairs 
of even an electronic part device having nonconformity in the electrical connection even after 

once conducting underfill. 

SOLUTION: The liquid epoxy resin composition is to seal, with a resin, a gap between a circuit 
board of an electronic part device on which a semiconductor element is mounted and the 
semiconductor element in the state of allowing an electrode part for connection provided for the 
semiconductor element to face an electrode part for connection provided for the circuit board. 
The above liquid epoxy resin composition comprises (A) a liquid epoxy resin, (B) a curing agent, 
and (C) an inorganic filler and, in addition, (D) an N,N,N',N '-four substituted fluorine-containing 
aromatic diamine compound. 
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[0 0 4 3] rWj;5i-tT#btlfc«i=-g|5p"BS*®S 
[0 044] ±fe#£©M§SJ i LTJt. ^ h 

*Lv\ ::tl?5i4¥mT"fcL<{i2@;^i±#f*Tl^^?) 
[0 0 4 5] ±E<>-fy^^SiJiLTtt. T-irb7*y 

)^^\-y, :^=f->Vi/^xi^i!r^jy, ^f-/P-n-^7' 

[0 0 4 6] ±iai^"y n-;Wi;rc-r/W^^^Ji: LT 

y 3— r/l^. 3^f-l/y^''"y 3— yUv'^^ 

y:/y 3-/i.i?7'f->'i/3:-7'yK S/xf^yy^^y 

v'pi 9^;l':x— r;K b y :x.^Vy'!f y n-yPv^^ 

[0 0 4 7] ±IE^^S^S^Ji:LT(i, N, N' -'y 

;^^/P*/Ui=sT5 K. N, N' -v?;<f-;WT-fe 
H\ N-yf';l^-2-t°P y Ky> N, N' -'y^=f)V 
7./i^*if-v' H\ ^^1)-;^9^yW/i-s;^*/i'hy T$ K#i)5fe 
(fbixSo ^^^b(4*3!6T"bL<^i2SJ^i±f^^i:Tfflv^ 



0 
/\ 
CHa-CH-CHa-O 



(8) #|i 2 0 0 3 - 1 1 9 2 5 1 

14 

* [0 0 4 8] ±E«i^f|5fqgl©y'<T-;^ffii LT 

7") * y ^T-^aa5>^M LT 

*ISBJ03^^^^y^tllffl^!feti<Z)Wl:ftw:^f7y^iE#?ag 

y5^?j$F>(:i+^^]5 0°Cli(±(7)?ajt-C-JPi!:1-5ri:-T:\ 

m^:f-t^^'ymwm.mmmm3.mm^ l 

20 5riiCj;<9^!f^^*^- (7y iy7°5^-7 7") ^S^IJl-f 

[0 0 4 9] t.fz.\-±. fiB#rBltt)fc5^a^ifi^5i:1-5 

[0 0 5 0] o#*t, *MJ(coV>TJti|«5«i:ff^i:TSi 
30 PJ-rSo 

[0 0 5 1 ] ST. TISt,T^i-^^53^SrP«tfCo 
[0 0 5 2] [j^^^Ji^^dr-yffll a ] TEW«3tS; 

(3) T-a^tis^xi^^-ymgo 

[ft5] 
OH 



-H(O)-0-CHa-CH-CH«-0- 



0 

/\ 

-CH-CHe 



(3) 



K (3) ntiOmiODm m.^ 9%, «2 2 dPa • s 
(2 5°C) . i^-i^+i^S*! 6 5 g/e q] 

[ft 6] 



[0 0 5 3] [»'^^ *° ^ -y «l b ] Tt2©«Jt^ 
(4) -T:-g$tlS#ttg^*>yft^ii„ 



15 



(9) 

CHz -O-CHz -CH-CHj 

0 



CH3 -CH, -C-CH2 -OH 



CHz -O-CH2 -CH-CHj 

O 

K (4) fp^ mtQ. 6dPa • s (2 S'C) . 
x:i?:^>/^l 2 5 g/e q] 

[0 0 5 4] m^^t'^'ym&Bc] Tfa©#itS; * lit7] 

(5) x'm^fi?>:^^^iym^o * 

CH2 -CH-CHz CH, -CH-CH, 



#12003-119251 
16 



(4) 



N 



0 



(5) 



O-CH2 -CH~CHj 
0 

K C5) 4'^ ite* 6. 3dPa-s (2 5^) 

[0 0 5 5] mimu) rmmit^ (6) x-m^ti ^ uts] 

CFi 




NH, 



(6) 



CF, 



(6) tfi. m^i 8 m^mmms o g/e 

[0 0 5 6] MSlJb] ±tS«ig^C (6) Tg^nS r i [C j; 19 #?5tlfcTIS©«igS; ( 7) T'^^tlS 

2, 2' -v'^y7/^^P7«g^;^-4, 4' -i^T^y -a^s/^^fSKi^T^y^^ft^o 

CFa 



(7) 



0. 5W-CH2 -CH (OH) CH= -O-C4 Hs 
T-ab-So ^/■c¥%®tt7KII^«l 1 0 g/e q-e*^o ] 

[0 0 5 7] [^ft^Jc] Tf2©1i]g^ (8) TS^tl 50 i'S^^Kv'T ^ 




(10) #Pi 2003-119251 

17 18 

[ftl 0] 

H2 N—tf^ NHj 

- (8) 



K (8) 4^^ 111^6 4t;. mTm^mZ 1 g/e q) 



[0 0 5 8] mimd] ±.mmm^ (s) -es^tis *Rit^^?>zt{zx^nhhfcTm(Dm^^ o) -es 

-r/vo. 5^/i'i:lrKJS^f^tttiA^. 2 0 0°C(c-C* [ftlll 
R'/^~0~^^R' - (9) 

K; (9) cfi. 4fi©R' u^i^vi, 5m<7m.m^v 

0. 50*<-CHj -CH (OH) CHa -O-C4 

[0 0 5 9] [N, N, N' , N' -4«mt7j/*^ >«^tlo 

^^i^r^yft^t;] Ttero«5ts; (lo) -^-m^ti^ [fti2] 

N, N, N' , N' - 4W.^t7 ym^^Mi^T %yit^20 

CF3 



R" 

CF, 

(1 0) cfi. R* ti-CH, -CH (OH) CHa -O-C4 H, 



[0 0 6 0] [y^*°y-7-a (^7i/«) ] ±fe«ii 

5t (6) x-m^ii^ty^m^^miyT^ymmim 

l^M. (8 0g) t^LT. ±E»jtS (3) X-S$tl 
5iil9SL»^^^'t5:i^jKdfv/#JJgO. (8 

2. 5g) ^1 5 0°C(CT1 5^KSii^$-a-Ci^iPLfc 

T-a (?§tt**S*3 2 5) o 
[0 0 6 1] [^WJ^y-r-b (^7 2/^) ] ±|E«5g 

S (7) T^$^5^7 5'«^#Ki^T5ySI^#:i^ 
±tB«3gS (4) 



(ffigl 0 d P a • s . fi*5pi§5>T-ft5 6 0) „ 

[0 0 6 2] mmmiMMi m-^y y miz^ 

1-^1 2 nm. ^i?S^^-g4Mm. J:l:«ffi«3. Om' 

/g) 
[0 0 6 3] 

immm i ~ i s . ^tK^ j i ~ 3 ] ±1^*11 l^c^^^j- 
ffiv^rsa (2 5t:) x-^KJi-g-^^mi-s^itcj;!?- 

40 [0 0 6 4] 

[*1] 



(11) #12003-119251 
19 20 

mm) 





m m m 


1 


2 


3 


4 


5 


6 




a 


0.825 


0.825 


0. 825 


0.825 


0.825 


0.825 


b 


0.625 


0.625 


0. S25 


0. 625 


0. 625 


0.625 


c 
















a 














b 


0.88 


0,88 


0.88 


0.88 


0.22 


0.66 


c 














d 














N, N, N' , N' - 


1, 55 


LOO 


2.33 


3.49 


1. 11 


1.41 




a 














b 
















7.21 


6.18 


8.65 


10. 81 


5.16 


6.54 


N, N, N' , N' - 


39.9 


30.0 


70.0 


60.0 


40.0 


ai 



[0 0 6 5] * * [g2] 

(mm 





% m m 


7 


8 


9 


1 0 


1 1 


1 2 




a 


0.825 


0.825 


0.495 


L65 




0.825 


b 


0.625 


0.^5 


0.875 






0.625 


c 










0.93 




mm 


a 












0.64 


b 


1. 32 


1.76 


1.10 


0.88 


0.88 




c 














d 














N. N, N' . N' - 


1. 85 


2.14 


1. 65 


1.69 


1.21 


1. 39 




a 














b 
















8. 58 


9.94 


7.65 


7.84 


5.61 


6.46 


N, N, N' , N' - 


40.0 


40.0 


40.0 


40.0 


40. 1 


39.9 



[0 0 6 6] [S3] 



(12) 



2003-119251 



21 



22 



mm) 





m m 


1 3 


1 4 


1 5 


1 6 


1 7 


1 a 




a 


0.825 


0, 825 


0.413 


0. 825 






b 


0. 626 


0.625 


0.625 




0, 625 




c 














mm 


a 














b 






- 




0.88 


0.88 


c 


0. 216 


— 




_ 






d 




0.40 










N. N, N' , N' - 


1. 11 


1.23 


1. 394 


1.553 


0.26 


0.59 




a 






1.053 








b 








1.505 








5.16 


5.72 


6.47 


7.26 


4.81 


5.75 


N, N, N' , N' - 
5 (SfijXS) 


40.0 


39.9 


40.0 


40.0 


10.0 


20.2 



[0 0 6 7] 
[«4l 





it 15 


1 


2 


3 




a 


0.825 


0.825 


0.825 


b 


0.625 


0.625 


0.625 


c 










a 


0.64 






b 






0.241 


c 




0.216 




d 








N, N, N' , N' - 
4agl^7-y3g^S^ 










3.881 


10.27 


3.14 


N, N, N' , N' - 
4Sm^7>y?g^SI 









[ 0 0 6 8 ] 5 k^Lxmhkifcm&mm-a-m. 



[0 0 6 9] ^Wt. iffii/y yv'fgfcCD^ll?2 5°C 

[0 0 7 0] jlg2 0 0 5 0 0 ^mf-y 

])=iyi-y^ ilf.?^ 3 7 0 At $ 1 0 mm X 1 0 

mm) Sr?#L. 2 4 0 mO^iHH^^?/ 1 

30 9 _2ilP^P (XSiJmS) Lf^J?^lmmC0FR-4;i?' 

tTSte(c^5/:/lr^fcLfct, rix?r2 4 CCT'l 0 

iBv^y ^y^yytmisgss©^!! mm) fii s o ^ 
[0 0 7 1] o^^■r^ ±mm^:^yf-^i^mmi^mm 

*«L. ^©ti 5 owimwit^^xmnm^ir 

5 ;i t (c J; 19 m^gKo^nSS^f'^MLfcio 

[0 0 7 2] whUTt. s?aST'^;«^L^ct. 

LT. K;5S||^§^/^;5.ofcm'g'^0. l~2f@© 
50 11^ ^htzm-^iXtLXWmh tc. 



23 



[0 0 7 3] r©j;5^cLT#?3i^fc*a^Sf^gt^ 

■to 

[0 0 7 4] mm^m] ^mmm&mmmmi 

^ffiV^T. ±Emi^Sp"agft^-4 or/1 O^^l 2 

iE,^0^^s®ffliea^^i/ F (SMij«s) ©i 9 2f@ 
[0 0 7 5] vj -<T-m ±mmm^mm^Ltz 

2 4 0°C(cML^cfiS±(IT. itH«^-ap"pgfi 
N, N' -v'^^/i'^/UAT? Ki:v':i^^U'y^y 



(13) #ii 2003-119251 

24 

*«ISri^tL. (2 2^) -ei^f^wtfco ^© 

[0 0 7 6] ^:LT. 

itmwMzm^Lxmmx^ mn^mmi^m 
±m^io. mitm'^t>-rp\zm^Lxmmx^ § 

fsmitmm t ^ mmx%ir. Lt^-hw^n^imm*^^ 

[0 0 7 7] 

im5] 





n m ^ 




1 


2 


3 


4 


5 


6 


iteS (a t 2 5^) 
(dPa • s) 


2160 


2450 


im 


1500 


1430 


1740 


*7 h7-r7 Cat25i:) 


24 


22 


23 


24 


28 


25 




0 


0 


0 


0 


0 


0 




o 


o 


o 


O 


O 


O 


i;/<7_tt (2 2*0 




© 


@ 


© 


@ 


© 



[0 0 7 8] mo^ ime] 





n 




i 






7 


8 


9 


1 0 


1 1 


1 2 


^& (a t 2 5V) 
(d P a • s) 


2500 


2SQ0 
&± 


1480 


2460 


1880 


600 


^•■y h^-r? (at25T:) 


17 


15 


29 


23 


15 


20 


M^S^ (%) 


0 


0 


0 


0 


0 


0 




O 


O 


O 


0 


O 


O 




© 


o 


© 


@ 


@ 


O 



[0 0 7 9] 



mi] 



(14) #12003-119251 
25 26 





H ^1 


1 3 


1 4 


1 5 


1 6 


1 7 


1 8 


ffiS (a t 2 5t;) 
(dPa • s) 


410 


560 


620 


2200 


3030 


2750 


Jj?-y (at25t:) 

mm) 


2 


4 


9 


23 


21 


22 




0 


0 


0 


0 


0 


0 


K 


o 


O 


0 


O 


o 


0 


')^T-m (2 2°C) 


0 


0 


o 


@ 


. o 


@ 



[0 0 8 0] 
[«8] 





it 


n 


m 




1 


2 


3 


ttK (a t 2 5X:> 
(dPa • a) 


350 


105 


110 




17 


1 


22 




0 


0 


0 




0 


0 


X 


'i^^r-ts (2 2°c) 


X 


X 


@ 



[0 0 8 1] ±|S« 5 ~S 8 :^T(D|IJi^Sj©^g 
[0 0 8 2] 

^:x.^^'iri^mm (A^^) t. mm (b^^) t. * 

«lt*«^J (Cfig^) tiifC, N, N, N' . N' - 

X t ^m^mmnc i. o t^st-^i mm lxb 



^i±Lxn^h±mi-u&mw:mhtzmmim\ti:^ 

^6 tth^c, «SfBl©iSt-f title J: V) i^m^S^i^^ 

[0 0 8 3] ±EN, N, N' , N' -4S^^7->^ 

(1) T'«$tl5{[:'g■t)^fflv^5i. fflS«ltt 
le J; -5 y -<T-(D^^tt;SS|imT'# 5 1 V ^ 5 gi*^^ L 

[0 0 8 4] ^L-C. S?{b^J (B^5» t LTfilB-« 

S (2) -eg$^5^7-7*^§lv^T5 r 

^7Ky-v-^lv^^,i:, J;i9-l©g!ft3gito9iBi±Sr[l 

hmt^xmmKfmx^^tz!^. la-g-sf© 

[ElffiW^^^^EBJ] 

[HI] «^aD"pgE*^i-ifffiiaT-fc5„ 

1 il^^^ft:*^ (7y yT-f^y:/) 

2 WMM^m 

4 itihsrigi 

5 mmmmmommm&u c=^my<-y\^') 



(15) 



#PS 2003-119251 



[mil 




1 : iii^mi^^^cj'^j-y^-j-:^) 
5 : mwmm-&^<Dmmm^m'S^i^m/'^"jf) 



F^-i^(##) 4J002 CDOll CD051 CD131 DE078 
DE138 DE148 DF018 DJ008 
DJ018 DK008 EN076 EN077 
EN096 EN126 EN127 EV086 
EV216 FA088 FD018 FD146 
FD147 GJ02 

4J036 ADOS AF06 AHOO AHOl AH02 
DCIO DCll DC14 DD02 DD04 
FA03 FA04 FA05 JA07 

4M109 AAOl BA03 CA05 EA03 EB02 
EB04 EB12 EB18 



(19)H*BI«pfFff (JP) «2) ^ H ij^ 1^ ^ ^ (A) (ll)WfFaiB^BI## 

#1^2003-119454 

(P2003-119454A) 
(43)^H H ¥^15^4 ^23 0 ©003. 4. 23) 



(SDIntCl.' 
C 0 9 K 3/10 
C 0 8 G 59/56 
HOIL 23/29 
23/31 



F I 

C 0 9 K 3/10 

C0 8G 59/56 

HOIL 23/30 



L 4H017 
4 J 0 3 6 
R 4M109 





*if^ »^«®»8 OL 


15 H) 


(21)ttlffi#^ i|im2001-318104(P2001-318104) 




000004237 












(22) mmu ^mwm le a (2001. 10. le) 




«^a5*iS^TB7#l^ 






(TDffliSA 


000003964 
















;*:EJ^7t:T&Taffl!(lTBli 
















*SSl5SK25Ta7#l^ 
















100079382 





















(54) 



(57) mm 

mm] -s, Ty^'-7^7VLfct©mmK)Si^t^ 
feia«0K*s 2 i it^B^frS^- (7 y 2/ 7°^ J/ 7°) it 

©^PS;i\ 7tSO (A) ~ (C) Ji!c5>tit(cTEro 

(D) m^'^^'^'i>m.^t^^'ymwmmt--hn:^ 

(A) S;R3i7K3r'>1tli„ 

(B) mmi 
(c) 

(D) N, N, N' , N' - Am^-^y vm^^%^r 



1 




1 : iji^#:?^T(:?'>y3^^^>v"-^) 
2 : IBI^HSSS'K 

5 : aeiiii(iiJ^s^®«icffla^gp(¥EaA'-yK) 



(2) 



1 

(A) ~ (C) J^5j^^;tttTffl© (D) J5gj3^^^^t 

(X) „ 



(B) 

(C) 

(D) N, N, N' , 

5 yit^mo 



N' 



#12003-119454 
2 



N' -4tti 

-ISS; (1) 



±fB (D) ^5>T'fc5N. 



N. N' , 

i^. Tie© 
1 ffiic©« 



*io 



R 



X 



(X) „ 



CD 



0 ] 



[tl*ii3] iilB (D) gic53^Tfc5N, N, N' . 
[tt*94) ±fE (D) ^5^T-fc5N, N, N' , 

(X) ™ 



^70 MM%. J; "9 $f 4 1 < 2 0 ~ 4 0 Si%(cS:£$ 

[ff*3S5] ±fB (B) j7)c5j^T:-fe5S{b^iJ;6^ TIE© 
-^S (2) -t:-S$ti§^7 5/«3f#l>^T5y*3j;t; 

30 [ft2] 



R = 
R = 



(X) „ 



K (2) cti> x\ty vM^^r^/ttiitCr^ Fz^^i Cn«i-i 00 



5\ n-T'^/l'^!; v'v'/Uj:— 50 



y ;V^y -yv'yV^:— p - s e c -T'f^/l^^o;::^;!^ 

/K ;(7/i'fcV->'K©^y v^v'/v^-r/K i/yv^v^/i/^ 



3 

[fi*«8] ±13 (c) !^';^-(:-hmm'x%mMt\ 

[0 0 0 1 ] 

E(i*5V>-c. ffi^/'gigltKtt^«^S title. S» 

[0 0 0 2] 

[S^*®fiff] fi^. ¥«f«T-7y 
tiTV^5o r(D7y ?/:/^-;/^;^S©g?i^l^T*fi. f- 

ig-efcSo 20 

[0 0 0 3] tZbiK ■fe7 5 5'^;^IeIi8|SteSC'ft^T 

mm'KmLtz^Wiy<yym^mmmh. mm 

V ^ ^3 «^ 5 T y 7 >f /Hrfr 5 - 1 (c o -c V ^ 

5o 30 
[0 0 0 4] 

y^-y^Mcm^m^mimmtLxit. 
\c:^ts^^ymB^^±^^ t Lt.mw'itmMs.m ^ 
fflv^SThfc, imLxmit^^tcmt. ^i6t/^v\ m 

oT. -^ry'^-y^jvirnx.it. f!lx.fi. n%m 

til. ffi^. ifi^sm^tlB](tTyf-^i5';H4;a5s* 
T y 7 ^' /P-^-efc o T t) y -^T-Sr BTiici-t-s r i 
[0 0 0 5] i 5 ?i*1f cil^^i 

[0 0 0 6] 

[^M^jS^-tSfcfe©^©] ±E«i«jSra^i-5fc 50 



#ii 2003-119454 
4 

sriiiAme© (a) ~ (o ^^j^ii-bicria© 

(A) m'^^^^^^i^mBo 

(B) Wh^J. 

(C) «®*iMlJ. 

(D) N, N, N' , N' -Aumyym^m'yj 
[0 0 0 7] tf£f^h. *mM^h\t. ±mmrm 

^ymmi^m^s n, n, n' , n' -4tttt7 7 
mum^^omtmrn^mni^^'omm^. ^lx 

mmt^^-^mtfi^ . ^mm^ i.7')vf^v-f) ©y 

le^ 7 v'T 5 y (1, h y 7 n ^ ^/^g* 

S*fctt7 J; 19 mi\:i^<DmM\t^<y / 

- [Solubility Parameter (SP) ] iU^i&T^^^fc 

^L^■n^:45, ^bfC^^lttt. N, N, N' , N' 

- 4 tm^7 -ymmmi^T ? y^^* t r t t\ 

[0 0 0 8] /^d^-et, ±|BN, N, N' , N' -4g 

mt7-7*^#Kv'T5yft-g-t)iLT. ffftH^^ro- 

(1) T-a$ixS{t:-a-**^v^5i. mmmmii 

[0 0 0 9] ^UT. (B) J5K5j^Tfe5iMft^Ji:LTtu 
la-^S (2) T'S$ti.5-a7i/^^#;^i^T? yisJ: 

^^ymmtm!ts^^xti:i>^yts^j-r~:^m^^t. 

mmmmm^ittix'^^o 
[0010] 



(4) 

5 

[0011] ^m<Dm^u&mmit. m i K^ti 5 

(c , '=^mm^ (yv-y-fi-yy) 1 (t h fifcmm 

mmmm^ 2 (.yvy^^-y^) 1 ;as 

mmi^ hfi^ ¥smmm 4 ic j; o TMJiit± ^ tix v ^ 

[0012] ±tB«^-g|5p"pgS-eSi. ^^ift:*^ 10 

1 \mn wzm.^wm 3 v:fmmm^ $ n 

[0013] ±tfitt±tflll4ffM*t^+Tfc5t«^ft:t7K 
m (BfifeiW 4ifilR*«^J (C^^) tbh\^. 

N, N, N' , N' - AW3:ty vM'^^m'yr 

2 5^T«tt^^-t?S^^©ri^v^5o 2 

5'C-C*g;5SO. 0 ImP a • s ~1 0 0 0 0 P a • s 
©|5a©'LcoS:V^5o i:fe*iS©M^, EMDSHIte 

[0 0 14] ±fB«^^:^J}^dr'>fflg (A^5» h LT 
li. l^^T-^(::2f@|il±(D3:^*°^i/Slr^:t-t-5f^tt:r. 

y #7 y ^mm(o^mw^:^t^^i/mmm^xj-^<n>mM 30 

y®. t^y^^yM, 75y7:i:y-;u®, r=^3y 

m^ixi^mmi^ im-fy^^^y^w^mmmm^ 
^m^-:^y:^i-ymmwm\ . ^rn^m. 1 

9 9 6^4^ 2 0 B^fT> l|2 1 l-<-v'~^2 2 5^ 

feifbtlSo r.ixbii*3fiT'^)L<t4 2a&±#f*Tffi 40 
[0 0 15] ±IE?I{k^J (B^5» t L-Cfi, 

■^7 y ^^#:Ki?T 5 y^i:xf-^m^W-(ri'pfi < i t 

[0016] ±fa^#Kv^T ^ yjait/^®il^l$:ro/> 
fi:<hi,-l5Kmn^^^m'yT^yh\^X\t. p-7 50 



#12003-119454 
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::L=.vyi/T^y^ xxi-y:i^=^vy'yT^y, 2, 5- 

h;Vrcyi/T 5 2, 4 - h/P:iii^v'T 5 4, 6 
-v';^f-;l'-m-7n:^l/yv/T5 2, 4-i/T5 
/^i/f-uy^CD^#Sel^f*-:^T5; 4, 4' 
T5yi^7i=/l':x-r/K 3, 3' -v^T5/v'7:i: 
r:;V3i-r/K 3, 4' -^/T ? / -:/7ai=i;l/rE.-T 
/l.^ 4, 4' -v'T^y v'7a:::i;P;>ii?y, 3, 3' - 
\/Ti.y''yyx.=-/V;^i'y, 4, 4' -v^7^yv'7x 
-/w;:^;u*y, 3, 3' -v^T^y v?7i=^>'w;^/V'* 

4, 4' -v^T^ 7^/7 1=^/1^;^ /I/7^' H\ 3, 
3' -i/T ^ y 'yy :x.=^)Vy.;vy ^ 4, 4' -v^T 

5;y-<yy'7:ny y, 3, 3' -'yT^/^y/ys-y 
y^(D'^^m2m^'^r%y, i, 4-if;^ (4-7^ 
y7:i:ydry) -<yify, i, 4-fc";^ (3-7577 
n^y^ry) '<yify, i, 3-f;^ (4 -7 5:7 7 = 7 
^y) ^y-e"y, i, 3-fc;-;^ (3-7577x7=^- 
y) '<y-^y^«z)^#i^3^fr:/T5y, 4, 4' -v^ 
- (4-75 77x7=¥y) i;'7x-yi';^/u*y, 4, 

4' -i/- (3-75773:7^y) >'7x:::;P;^/P* 
y, 4, 4' -v^- (4-7577x7^y) v'7x- 
;U7°n/-?y, 4, 4' -v'- (3-7577x7^^) 
v?7x=./U7°D/-?y, 4, 4' (4-7 5;7 7x 

7^y) v^7x=;V3:^-T/W. 4, 4' -v'- (3-7 
3:7 7x7 ^y) v?7x-;P3:-r/^^»^Si^4;|^f$ 

[0017] ±|E-a 7 •ySTft^v'T 5 yfc it/^W^ 
^ft©/>/^< i i-;^ic4S(t5t7 •;/«^S=^v'7 5 y 
tLTIi, lSi(D7 5 7SSrt-r57?/«tm^#;Ki^ 

7 5 yx-hfi\m\m-&^^^ii(r>x\tfi < . ^Jx.ff, 

2, 2' -v?hy 7;l':tn7^;V-4, 4' -v'757 
t-7x^/K 2, 2-t-~;^ (4-7577x;^/U) 

"fynvirn-fxi/^y, 2, (3-757-4- 
^^/l'7x=.;U) ^^tyf^:t'a-:fu^<y, 2, 2-tf 
;^ (3-75 7-4-t Kn^y7xr:;P) ^^f-7;U 
;fn7"D/-^y, 2, 2-fc:-^!. [4- (4-7577x7 
^^ry) 7x=.;l'] ^^f-7;^;tP7°^y•<y, 2, 2-br 
(3-757-4, 5-i/p«f^;U7x^;P) '-s:3f-t7 
fV:^n-fn/'y, 2, 2-t'X (4-tKndry-3- 
75 77x=:;l') ^^■fyjvtn':fny<y, 4, 4' - 
If;^ [2- (4-*;i'jS^y7x=/V/) '%df•1^7;^:t^ 
■Yy7'ntVl'] v'7x=^;l'rc-r>'K 4, 4' -bf;^ 
[2- (4-7 5 7 7x7^y7x:::;U) ^^r^j-yf^t 
n-^y-fnM'jV] 'yy :r.::^;Va:^—7-;vmi^h\-fh^. Z. 
tbfjfimatrt L< (i2a^±ffiirTfflV^^ti5„ 

[0018] ±fs-^7 y*3§=#^i^T 5 y^ii-a^(r>m 

MW-<D'Mi<hi,-1;hLx\x Ttero-lgs^: (2) -e 
S$ti57 i/*g^47t{i7 y\\:7jvi^jvwWyr 5 7 
lf7x-/i^4-;Sv^5ri;S\ ^S-e©^-7 Vy^yt^^ 



[0 0 19] 



CX) „ 



R" 
R'' 



(5) 

* * [ft 3] 
R' 
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8 



N^M^n/. ..-(2) 



(X) 



20 



K (2) x\tyyM^<i^if/t 
[0020] ±fES; (2) ^;l*3v^-r. ~r' (ItR* 

ttcit-m^mmxh^. r' ~r' ©5*34'^/<e<i 

t if@fi7K*-e7iimiiVib?iv\ ±E-flco*««i: 

LTfJ. fllxitf. -C» H2n*i (niil~l 0®]E^-e 

fcS. ) V^^h^muTJ^^/l^m. T!J-/WS, -C 
H2 CH (OH) CH2 -0C„ H2„H T-7i^$ix5 3- 
7;P=idfi/g^-2-t Kn^v'T'ntVwS, -CH2 

CH (OH) CH2 -o-r' (r' \tr])-7umx'h 

) Tvi^i^tlS 3-Ty-/l'*^-2-t Kn=3r->7' 
r2\^jumi>-hifhh^o ^LX. r' ~r' (i±ffi^ 

[0 0 2 1 ] *^0J(C*DV^Ttt. ±12^72/ 

2, 2' -v> h y 7;^x^c^f•;^-4, 4' -v'TS:/ 

x^. -'mm\=^t^^'ymmm.^m(Dm&^m.xt 

[0 0 2 2] J^Hi^iCjoVvX. m-ik^-!f^^'ym^ (Afig 

^) tsft^j (Bfig5» iwia-a-fij-g-fi, ±isffi«:n3jf 

^v-ifll (Afife^W ©n^xifdrv^SljBl^^LT, ±|HS 
ft^J (B^5» «gtt*ig««?r 0 . 4-1. 6fla<^ 
lEH(ciS:£1-5^i^W*LV\ J;i9$f4L<}i0. 6 
~1. 2fi©^HT'fe5= -r?'^^^*), ^^xK^v'Slfitc 

<, Sfc. 0. 4*SXi±. iS«::^4<=3r~>^|gi|i^i^5g 

fl\^t^hXhi>. 

[0 0 2 3] -t. ifw^xii. •m^^t-^'ymm (a 



R' 

W*C„ Fza.i (n(il-l 00 
0jE^«*§o R' -R' (1*^ 

R' (Do%'pti<thim,t7m 

[0 0 2 4] ±te7°y*°y-7-(i, tyy^^ 

tta^. i^M?iT. 6 0-1 2 o°cfigtiiD?aL-cEif 

-rSo r.w7°vjKy v-(7)^^*iLTtt. /Sy;^^^ 
y^W-oMMW-i^i^^^x 4 00-5000 5 
4-eKjS$-*:fc7°i/jKy-7-i:-f5:::i^5ff*L<, r. 
© j; 5 ^ y ^- i t€i r i ic j; D ffl§tt©fg*,S 
«ffi5}-i^l:ft^%i(D^|S ■ ff^(C)gH't5Ty^-7^ 



30 



40 



50 



[0 0 2 5] ±m^tmmmmi^^t^^'ym§t lt 

(i. :lr#:6^lw(i, :x.f-yy^'])=x~;w:/^^])i/i^/ly:x.~ 

y v'v'/vrc-r/v. y v'-::/;i^T:::^ y y, 
h y ^f-p-zuT^Pz-^yv^if y b y 7« 

5^n-/w-/n/N°y h y ^ y >yi;;uj:-r/K ^y-fey y 
v'^ y ^y-feyyhy^^y t^i^ji^:^- 

[0 0 2 6] ±E?g^^^#^'yMg (A^4>) *5J;U?S! 

3}-) iLT(±. ^^-yy^^^st-yy^^ro^yy*© 

^^^-yr. g^;&;P'y!j7iN, ^^ft-^i/^i^^^ 

7/1-5 y^(D^m^m'^h 
i-fhh^o mMmitmM(Dtj:i)^x-h. #t«#cyy 



(6) 



2003-119454 



±m^:knmisix:^w-m^%\x 
[0 0 2 7] ±tmmwmM (c^a^^) mi^mt. 

|^:t^rc^df->W|fifig^^^(Dl 0-8 oaft%(^^H 

[-iS£-r5r.i;J5$T*L<, #{c|f*L<«4 0~7 0 

t'^^ymimmmmmMtmrn^^htim t lo 

(X) „ 



10 

* [0 0 2 8] :i^mxiis mm^^t^^i^mn (a^ 

tth^c. N, N, N' , N' -4m^-^7 yB^^m 

i^T^yit-^^ (Dfiic^) im^^hh^. ±faN, n, 
N' , N' -4«m^7s^*^#;^i^T5yft^ti(l> 

Ttaw-iss; (1) xm^h^^(Dxh 

1 # ->S^^^t 5 ^ y ^ *° ^ i 

[0 0 2 9] 
[{b4] 



o>-<: 

(X) „ 



CD 



K (1) Xliyyms^UX-^tiitCn F 2.^-1 (nm-l 0® 



o ) 

[0 0 3 0] ±tes; (1) tc*3i/^T. r' ~r' (i** 

Sl^(D~'tt<D^m&Xh'0 . fJx.fi, -C. H2„*i (n 
(il~l OtDIE^T'feSo ) ■t'*§tl5^ftT>'^=^/^ 
Ty-;l^S. -CH2 CH (OH) CH2 -oc„ 
H2.H T^$tl5 3-T/l-=':3fv'SJ^-2-t Kn^v' 
7°ntVwS, -CH2 CH (OH) CH2 -0-R 
' (r' H:Ty-/>ST-fe5„ ) T'*$^l5 3-Ty- 30 

LT, r' ~r' iiUVMCIlCT'feoTt.M'ioTl/^r 

[0 0 3 1] ±lB't7 ym^m'yr 5.yti ^^^'{z. 

i{@(Z):r4<^v-X^^tt5*/^#=^Mt:-a't)iroS 

^^tffictb^i^, S*m?jfET, 6 0~l2 0'Cgg(::JPfa 

©SJStJ;oT±fa-ls;S: (1) T'^^ti5i5t4fi 
llf*ft^t;;6S#bti5o 40 
[0 0 3 2] ±ta^y:i^*°^i/{[::-&tiiL-c, i^)-^* 

i/^y;V3^—T/i'. 7s=f]yy:t^^4 Y\ 
r;i^. 7 ^7 y /p^/ y r/v. p - s e c -rf=f 

y V'i^/Wy^^'y U-— \:=^/Vi/^n^^-^y^;:s:. 50 



[0 0 3 3] ±feN, N, N' , N' - AWMty 

mm^yT^^y^t^m (Dj^)c5» ©E^fiJ^tt. 

© 10-70 1*% 

-4 ofi»%(ris:s-f srix-fcSo 1-^^^)%, 10a 
[0 0 3 4] **Bj-ett, m^mmomm(Dtz^{c<^^ 

1, S-v'Tf t'v'^'n (5, 4, 0) "J^yr-fe^-- 

7, by:3i^i/y>?T5 y^coHi^T5yS> 2-/f- 

[0 0 3 5] *|8BJ^C*51,^Ttt±laSftffiit^PJt 



11 

[0 0 3 6] ^mw^timMmi-^tix mm^-r^ 

i^mmM^±»^(D 0 . 0 1 ~ 3 H:%©^H(r^S lo 

[0 0 3 7] *ii0^(c4ov^r. m^=^t^^^>ms^ 
mmiat. ±m^:^t^^'ymm (a^^) , mm 

(b^5j^) . Mmmmm (cgj^iM . n, n, n' . 

mn^mm t (Dmrnm^t^^ mtLx. ^yyy^ 

y-f'jymim-tz^ti,x^?>.±.myyy^y 

fi\ i3- (3, 4-:^t^^yy^ u^^y/U) 3^=^;l-h 20 

y p« h ^v^i^y y-ifvy h^^iy-f^ fcvw h y ^ h 

^ 7 y , y - ^" y K =3r v/T" n f /P;^ v^n: h 
[0 0 3 8] $ blc, ±E#^^^^^(c, ttSiST^^ 

y^-VA >\^mmx h 5 IK^JizK v-«Ji||i^t/«^£ 

[0 0 3 9] ±ESJStt#«?^Ji LTii, n - 

-ffi^^ y i/v^/l/j:-— 7 y 7V ^" y v/i/^vn^— ^ 
2-3:^;u-~^3f^e//w^^y i/v;'/wj:— r/K 7.^vy 

y x/v. 7 f> y ;v^^ y i/i/zu^:— r/v, p - 

s e c -7'f-/V73i— ;Ui/y v-vz/Vrn— x/K 7 =-/V7 40 

:t— r/v, ^y e/v^/u^ ^ y \;=-}V^yi7 

^-fey^yni^^^f-^ H\ a-t°;t;y;t^f--l' F\ 3iJ 

;K (jKy) 3:^wy^^'y =i-/K;)^yi/v?/U:n-r 

(^Ky) 7°nfuyi5^y =i-/K©^y 
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v'^'y :/v^/V7^y hy7^n-;V7°n 

y y -yv'/i-ji-r;!^, y ± y yy^' y y ^//i-^i-r 
;k i/y-tyyhy^y i/v?/V3:-r>'w^;as^5{f 

[0 0 4 0] iLX. *^BJtiol/^T. S;t^:i^*>ySr 

M^ij. yv=^-y^(Dm-iims Mmm^. *is 

[0 0 4 1] J; 5 ?Je«t»t3:#if-ytrsgia^igi^(i^ 
x.\t. -^%^nio\'LxmM-thzhi^X^^, -f^et? 
suEr«^^4^>i/«|g (A^^) . mm\ (B^ 

^) . n:m.%m\ (cfi^^^) , n, n, n' , n' - 

4Sm^7 5'*^#Ki>7 5yft^1% (Dj7!c5» fcit/ 

m\^mtxm.mmnm(D^m^£fmMi-^L. r 

tit: 3 *n -/uJ^Tjx* ^ ^t-^nmM^tiTxm^, 

^\z.^(D^xt^tmmmmm'^:^t^^ym^ t 

7 2/ m'^mm^yT ? y*3 J; t;* <d^%^(D'Mi < i t - 

:^i©r^*°y-r-^fflv^5#-g•fi, r;3x?)jt5j^S:5feic 

■ti>^t-biX%^. 
[0 0 4 2] :i(7)J;5tLTf#btifc«:R:txK=^ySril 
(7y iffiaHI 

Srt(cj;i9«|gi^±f So rroj;5l-LT. El 1 {CtJ^ 
■tJ;5t-s i}cKittti^cg,^ffllIStB 

-^immm^mL 2 1 '=^mm=f- {y')y^^y 7°) 
mmm 4 j; o xmmit § tif^m^ Sp^pSS/Js^m s 
[0 0 4 3] iffiii^^f**^ (7 y 7^9^-7^) 1 m 
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i^tofcfcts ±m'=^mm^ (y^Jy^i^y^) l(D 

"mk^mm \^x%m-t^m^\x e o ~ 1 5 oicssi- 

tmxfzWMl.. J; "9 L < 8 0 ~ 1 2 0 tSiti;: 

[0 0 4 4] rcoj;5(-LTt#?3tiSS;T-gPp"BSa©^ 
^Mm=^ ( 7 y 5/ 7°^ y 7") It ffi^iiS&SS 2 1 © 

^miiwm.\x -m^. 3 0 ~ 3 0 0 ^ mssx-fes, 

[0 0 4 5] Z(Dlb\^LX%^ilfz.m'i-^Su^W.(Dm 

m^±%':i}<D3it^^^ymmf^mmim\'i-. sift l/^^ 
[0 0 4 6] ±ie#^ro*a'g^ji tra. ^ h 

[0 0 4 7] ±ffi'>- hy^g^Ji T-fe b7a:/ 

iz-n-T'ntVU'Jr by, ^ f->'V;t^v' K, ^5^;U-n 

I'^'rYy, ?^i-ji^y^ u^^t/ y. ^ f^/i^- n —^7' 
i-/i^^hy. t^uym>hffbn^o ^tihii'm^xh 
L<\t2mu±mxm^hhio 

[0 0 4 8] ±tEi^y =^-/!-v':i^-T/W^^^Jt LT 
y 3— /i^i/7'f^/i^3z— ryP, 3:f-wy^'y 3— /I^i/^^^ 

y^"y 3— 7Uv?7'^/va:— r/i^, i/j^f-yy^^-y 3— 
-y^^ r/V's b y 3Lg^uy;/y 3— /i^i/^^yuj: 

[0 0 4 9] ±mt^m^mMtLx\t, n, n' -v^ 



(8) #ii 2 0 0 3 - 1 1 9 4 5 4 

14 

/^J\^t^J\^J>.7 5. h\ N, N' -v'^^/WT-t hr 5; 

K. N-^1^;v-2-t°n y Ky. N, N' -'y^^fju 

(f f>ti5o ^tii}iimi.xhL<it2m&.±mxm^ 
[0 0 5 0] ±tem^gKp"pStw y ^T-^-^it lx 

7") *fcliEai£lJ^*S<Z)y-i7-^Sg^^>^JDilLT 
10 *^ 0J ©ni 3}f dp -y ttlilM co^lft #:© 7 x fe^Jfig 

ii^t $ 5 o°Ciii±©/fi^-eJpii-r?) t x\ 

<>'^m(Dm^^M(DmmM.&.±(Du&ximt^ z. t 
mmm \m^L±m.x. mtmMimmx^^ 

lHii^SSro:nxK^~yMlia^*cowkfrw«S^^(-S 

fct , mmtDBm^mmLxm-m^m^ttimm 

fc^i^^ft^^ (7y j/:/^-;/7°) (1. gf/E^WSdio 

^umJixmm^^tm. mmmm^^xmii-r 
[0 0 5 1 ] -^fz\x ^^?m^bfci^m^-mtti) 

^xmm(Dimtm*;h%:^r^^m. ^mm^ 

[0 0 5 2] o^t, ||^l0■!licoV^■ttt:|^«i#f-a:TISi 

[ 0 0 5 3 ] St', Tm^^^t^^'^immLtc:, 

[0 0 54] m^=^^-^i^m a ] TIS(DffiJtS 
(3) T-«$tb5:3^d^=3r-yWg. 
[ft 5] 



(9) 



15 

0 

/\ 

CH,-CH-CHa-0 
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OH 



-^0)-CH2 -{§>-0 CHrCH-CH^-O- 



0 

/\ 



* -(^>-0-CHa-CH-CH, -(3) 



^ (3) ntiOmiCDm ^9 9%. 3ft^2 2dPa • s 
(2 5°C) . i:H+->^ai 6 5 g/eq] 

[0 0 5 5] m'^^^^-^i^mu b ] Tmmm^ * [ft e ] 
(4) x-m^ti^i^tm^t^^^yit^i^o * 

CHj -0-CHa -CH-CHa 
CHa -CH, -C-CH2 -OH - (4) 



CH2 -O-CH2 -CH-CHs 

0 

K (4) c|3> )ift^gO. 6dPa-s(2 5°C). 
X^^>/^1 2 5 g/eq] 

[ 0 0 5 6 ] m^:^ts^i^&m c ] TIHro«it^ 8$ [ft 7 ] 

(5) T'S$ix5x3K^i/« ^ 

CH2 -CH-CH2 CHj -CH-CHs 



0 



N 



0 



O-CHj -CH-CH, 
0 

K (5) tp, If^mQ. 3 dPa • s (2 5V) 

[0 0 5 7] imma] Tmmm^ (6) r-^^ti ★ [fts] 

CF> 



(6) 




CPs 

a (6) cfJ. m^l 8 2X:, 



(5) 



Og/eq] 



[ 0 0 5 8 ] [Slft^J b ] ±E«:tS ( 6 ) t-'7 ^^/^^ 1 ^ 7'f-/P:7' y v-i^/Wrn-r/l^^ 0 . 

2, 2' ->'Ml7>'l';*-n^f-/l^-4, 4' -i/TS./ 50 5 ^/KOfiJ-g-T'SJS^^tttii^. 2 0 CCtTSlS^ 
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17 18 




- (7) 
CF, 

K; (7) c^, AmOR^tWi^-eZ. 5W:^f|, m^v 

0. 5{@>6<-CH2 -CH (OH) CHs -0-C, H, 
l:h^o ^tz^^immfmSLl 1 0 g/e q-^ab-So ] 
[0 0 5 9] mWMc] TIE©«3tS (8) "eS^^X ^ [ftlO] 

H2 N-^Qy~NH2 



(8) 

^ (8) ik^e 41c. mmm^2i s/e^-] 

[0 0 6 0] [^I'fk^Jd] (8) Tg^tiS 20*SJS$-&?.rttj;(9#55ixfeTtS®«3g5S: (9) T'ft 

-r/wo. s^/i'ilrSJSMcttji;^^.. 2 0 0t:(cT* [ftll] 

R'/ \r' ... (9) 

(9) cf3. 4fiioR' m-^-^'Z. bm<7m. ^i^r- 

0. -CH COH) CH, -O-C4 Hg 

[0 0 6 1 ] [N, N, N' , N' -AWM^yym^ ^^m^ 

mm^T 5 y-fk^« TE©#1S (10). T-«$ix5 [ft 1 2 ] 

N, N, N' , N' -4tia-^7y*^#:^i^T5yft-^r 

CF. 




N-<^-P>-Ng ...(10) 
CFa 

K (1 0) fp^ R" ti-CH^ -CH (OH) CH2 -O-C4 Hs 



[0 0 6 2] [^UjKyv-a (-^7-7*) ] ±tS«ig 

S (6) X'»^tiztyym^mi^r^y(Dm^m 

iSft (8 0g) t^LT. ±fe»JtS; (3) T'g^tl 
S,m?)SLWi*t-r?):i^*>i-if||0. 5 3* (8 
2. 5 g) *1 5 OlCfCTl 5:fe^MSJS$*T?^9Lfc 



a (Stek*3i3 2 5) o 

[0 0 6 3] i:/ur^])-7-h i^yyM)]±.imm 

S (7) T-S$n5^7 5'*^§Kv^T5 yRjifrl^ 

±E1i5tS; (4) -eS$ixSSIteK#ttg^*> 

i^mm 4 ^/i- i ^sjj^^^dttjA^. 1 0 0 °c T 1 0 

50 ^fBlSJS^*5rt{c:J;i9#f>tLfc, 7"U/Ky-7-b 



(11) 



19 



1 0 d P a • s . mi¥m^A5 6 0) 0 

[0 0 6 4] mmnitmn] «fc'> y (*^*^ 

/g) 
[0 0 6 5] 

[HJi^ij 1-18. itgs^j 1 ~ 3 ] ±mm Lfcm^ * 
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* 5rTi5<7?^ 1 ~^ 4 t^tfJ-a-t'ia-a- 1 . 3 *n -/w^r 

fflv^TS?a (2 5''c) -eJ^tfi^^^m-rsr^iciD- 

[0 0 6 6] 
[«1] 





II ffi 


1 


2 


3 


4 


5 


6 




a 


0.825 


0,825 


0.825 


D.825 


0.825 


0.825 


b 


0.625 


0. S25 


0.625 


0.625 


0.625 


0.625 


c 
















a 














b 


0.88 


0.88 


0.88 


0.88 


0.22 


0.86 


c 














d 














N, N, N' . N' - 


1.55 


1.00 


2.33 


3.49 


1. 11 


1.41 




a 














b 
















7,21 


6.18 


8.65 


ID. 81 


5.16 


6.54 


N, N, N' , N' - 

M <sm%) ^ 


39.9 


30.0 


70.0 


60.0 


40. 0 


40.1 



[0 0 6 7] 



[«2] 
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21 22 





m m m 


7 


8 


9 


1 0 


1 1 


1 2 




a 


0.825 


0. S25 


0.495 


1.65 




0.825 


b 


0.625 


0.625 


0.875 






0.625 


c 










0.93 




mm 


a 












0.64 


b 


1.32 


1.76 


1. 10 


0.88 


0.88 




c 














d 














N, N, N' . N' - 


1.85 


2.14 


1. 65 


L69 


1.21 


1. 39 




a 














b 
















8.58 


9.94 


7.65 


7.84 


5.61 


6.46 


N, N, N' . N' - 

a (30%) ^ 


40.0 


40.0 


40.0 


40.0 


40.1 


39.9 



[0068] **[«3] 

mm) 





m m m 


1 3 


1 4 


1 5 


1 6 


1 7 


1 8 




a 


0.825 


0.825 


0.413 


0.825 


0.825 


0.825 


b 


0.625 


0.625 


0.625 




0.625 


0.625 


c 














mm 


a 














b 










0.88 


0.88 


c 


0.216 












d 




0.40 










N, N, N' . N' - 


1.11 


1. 23 


L394 


L553 


0.26 


0.59 




a 






L053 








b 








L505 








5. 16 


5.72 


6. 47 


7.26 


4.81 


5.75 


N, N, N' , N' - 


40.0 


39.9 


40.0 


40.0 


10.0 


20.2 
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mass) 





it ^ m 


1 


2 


3 




a 


0. 825 


0.825 


0.825 


b 


0. 625 


0. 625 


0.625 


c 








mm 


a 


0.64 






b 






0.241 


c 




0.216 




d 








N, N. N' , N' - 










3.881 


10.27 


3.14 


N, N, N' , N' - 
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H 


i 








1 


2 


Q 


4 


5 


6 


(a t 2 5"C) 
(dPa • s) 


2160 


2450 


1600 


1500 


1430 


1740 


^^-j^v-iy (at25t;) 


24 


22 


23 


24 


28 


25 




0 


0 


0 


0 


0 


0 




O 


O 


O 


o 


O 


O 


\}K7-m (2 2°C) 


@ 


@ 


@ 




@ 


@ 
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^ ifi ^ 


7 


8 


9 


1 0 


1 1 


1 2 


ffiK (a t 2 S'C) 
(dPa • s) 


2500 


2500 


1480 


2460 


1880 


600 


jH-^ h^-f 7 (at25i;) 


17 


15 


29 


23 


15 


20 




0 


0 


0 


0 


0 


0 




0 


o 


o 


o 


o 


0 


i}K7-m (2 2*0 


© 


o 


© 


© 


@ 
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1 4 


1 5 


1 6 


1 7 
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iffiS (a t 2 5V) 
(dPa • s) 
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560 


620 


2200 


3030 


2750 


!j?'y h^-f^ (at25t) 

am 


Z 


4 


9 


23 


21 


22 




0 


0 


0 


0 


0 


0 




O 


O 


O 


O 


o 


o 
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O 


o 


@ 


o 
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1 
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0 


K 


o 


0 


X 


i)K7-m (2 2'C) 


X 


X 
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